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Abstract (Basic) : EP 905569 A2 

NOVELTY - Magnetic toner particles with small diameter are improved 
by controlling the composition and structure of the iron oxide 
particles, and particularly by including an amount of 0.2 - 0.8 wt . % 
silicon and 0.2 - 4 wt.* of at least one other metal from a specified 
group . 

DETAILED DESCRIPTION - A magnetic toner comprises at least a binder 
resin and magnetic iron oxide containing 0.2 - 4 wt.% of at least one 
metal selected from manganese, zinc, nickel, copper, cobalt, chromium, 
cadmium, tin, or magnesium and 0.2 - 0.8 wt . % silicon based on the 
iron. The ratio (BSi / ASi ) x 100=45 - 85 % (BSi=Si present in the 
iron oxide up to a Fe element solubility of 20 wt.%, ASi=total Si). The 
ratio (CSi / ASi) x 100=35 ■- 70 % {CSi=content of Si present in the 
iron oxide up to a Fe element solubility of 10 wt.%). The toner has a 
weight average particle diameter 12.7 microns determined by volume 
distribution. 

INDEPENDENT CLAIM - Also included is an image forming method 
comprising; (a) Charging an electrostatic latent image forming holding 
member, (b) Forming an electrostatic latent image on the member, (c) 
Developing the latent image with the claimed toner to form a toner 
image. Also claimed is a detachably mounted process cartridge on the 
main assembly of the claimed image forming apparatus comprising an 
electrostatic image holding member and a means for developing the 
electrostatic latent image comprising the claimed toner. 

USE - Electrophotography, and electrostatic printing. 

ADVANTAGE - The toner particles have improved fluidity, long term 
stability, durability, and dipersibility . Images of high definition and 
high resolution can be formed with no fading or image blanking. 

DESCRIPTION OF DRAWING (S) - The drawing shows an image forming 
apparatus of the invention including; (1) development unit, (2) toner 
holder, (3) photosensitive drum electrostatic image holder, (4) 
transfer member, (5) exposure, (6) development sleeve, (7) cleaning 



blade, (8) elastic blade, (9) (10) (11) contact charging member, (12) 
(13) magnetic toner, (14) (15) magnet, (20) heater, (21) heating 
roller, (22) pressure roller, 
pp; 40 DwgNo 1/4 
Technology Focus : 

TECHNOLOGY FOCUS - IMAGING AND COMMUNICATION - Preferred toner: The 
ratio (BM / AM) x 100=40 - 100 wt . % (BM=content of chosen metal (s) in 
the iron oxide up to a Fe solubility of 20 wt.%, AM=total metal) . 

For manganese, the ratio=5 0 - 90 % for a content of 0.7 - 2.0 wt.%, 
for zinc at 0.2 - 0.8 wt.% the ratio=40 - 100 %, for copper at 0.01 - 
0.8 wt.% the ratio=70 - 100 %, and for nickel at 0.1 - 0.6 wt.% the 
ratio=40 - 100%. 

The iron oxide has a preferred bulk density=0.5 - 0.7 g / cm3 , 
spheroidicity=0 . 8 - 1.0, number average particle diameter=0.1 - 0.4 
microns, volume average particle diameter=2.5 - 6.0 microns. The toner 
contains 30 - 150 parts by weight of iron oxide to 100 parts of binder 
resin, and further contains a hydrocarbon wax (preferably polypropylene 
wax) with acid value=l - 15 mg KOH / g, an endothermic peak (by 
differential scanning calorimetry) at approximately 130degreesC, 
containing 3 - 10 wt . % ethylene component, and modified with at least 
one acid monomer selected from maleic acid, maleic acid half ester, and 
maleic anhydride. The toner comprises a mixture of 100 parts by weight 
of the magnetic toner particles and 0.1-5 parts of an inorganic fine 
powder which has been subjected to hydrophobic treatment, and 
preferably silica or titanium treated with a silane coupling agent and 
silicone oil either separately or simultaneously, and resin fine 
particles. 

Preferred method: The electrostatic latent image holder is an 
electrophotographic photosensitive member. The toner image is^ 
transferred to a transfer member and fixed by heating. After image 
transfer the surface of the latent image holder is cleaned. The 
magnetic toner is carried on the surface of a toner carrying member 
provided with a space from the electrostatic latent image holding 
member to form, on the surface of the toner carrier, a toner layer 
thinner than the space between the latent image holder and the toner 
carrier so that the latent image formed is developed by the magnetic 
toner in a development region where the image holder is opposite to the 
toner carrier. An AC bias or pulse is applied to the toner carrier 
during development of the electrostatic latent image. 

Preferred cartridge: The cartridge comprises a mixture of magnetic 
toner, the inorganic fine powder, and resin fine particles. The means 

of ripyplnpment comprises; at leas t the ma g netic toner , toner cont ainer, 

toner carrier, and conveyor to the development region, and further 
includes a toner layer thickness control, and further at least one of 
cleaner for the latent image holder, primary changing means for 
charging the electrostatic latent image holding member. 
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CuTcSSiSrO. OlJbSO. 8 U'l»f4ifS 

»c7)^SB Cu k. saKiaa»<b«c't'tcflR«-*^cu7c 

^^4A Cu i:Oj:b (Bcu/Ac u ) x100* ! 7 0J1j 
51 OOXXhh^t^Wib^hWMe 1XJ46 2 

[fi*ja6 6 ] Kt&ttiKbftu. mm^w^t lx 

n i 7c^5: 0 . 1 nmo . 6 tI%#WL. IlEffllttK-ft; 

2 OSl;%^-Cfcffffi-r?.N i 7t* 
<0-^fiB Ni k. B3S8MtBHfctt4»K:fiPft^-4^N i tHR 
<D-£3rfiA Ni kOJt (B Ni /A Mi ) X100A«4 0M 
1 0 0 %X'h S £ k S: iTSIf 6 1 XJi 6 2 

iBtKioro-fex*- h y -y 

[ If 6 7 ] gftttftftftti. 0 . 4 

0. 8g/cnv> -CfcSik&IWSfct- 4W*JB6 17b 
56 6<y}Vvrft*HCf5tK«D7°o-feX#— h 'J •>/ 

[is*JB6 s i ggffittSHURi*. skbjk^o . 8 ow 



[ff*Ji6 9 ] wmwmmi. mfk^mmtfo . 

0 5M1. 0 0umX*h&Zb£%fmt'tZ>m&'%6 
1 B56 8c7)^Tix*HcKtfeWn-fc:X^- h >J >y S/. 

iomo. AOumX'hhztzmmt-fhnime 

1 8<0^'^hj&»fc:iB©<07 , o-feX*- h 'J >y 5>. 

[«w^7 1 ] KBStth^-ii, mwmm&2 . 
5ib^.e. op.mX'hz>zb*imk.^hmim€> 

57 O^^-TiXhHzmm^y'uAz^— h y -y i^. 
[ if *JB 7 2 ] ISEStt b -i—it , »tS*Qt li 10 0* 
igp^MLT . KmttlS'ftmSr 2 0M2 0 0MJ:gP# 
qS-tTV^dkS-^at-ti»it^JH6 mm7 lco^-f 
ix*H3ie»<7)7 0 a-feX^- h y >y v. 

[ 7 3 3 f£Bti± h ^-ti , m&mmm 1001 
*utv^ d t z&mt^&imm i jbS7 1 ov^r 

iX*HCie^^rn-feX^- h y >y 

[is^Ji7 4 ] tm&hi—'&Tiz. zmmMk t 

Xte^uy&*isy a t>lzttLX^ 

t^TD-feX*- h y >y v% 

[ifs<ja7 5 3 mm&h-i— l ^»53 0 m g 

KOH/g<OBS0&*-rS5Ky7-atUy^V>y^^S: 
$'o^^-^^^L-CV^5^k$:!f*ak-r-i>W*IH6 1^j57 

3 wvf ftaHcietftoT-o-fex*?- h y - y 

[«5R3S7 6 3 BaKttb Ijb530mg 

zt>izttLx^&zk*imt-t&m&m6 
3^v^ix*Hciam^7*n-bx^- h y -y 

(07ntX*- h y -y i^. 

[if3<lI78] KV-y^XJi. Xf-P>fi£^5r3~2 

0 lx v > s i k k -r sif 7 5 tcie 

Sicr)7-a-feX^— hV -r s J. 

[lf*J!79] ISV-y^XJi:. Xf-lxy^S: 3~1 

oa*%-ir*Lrv^ i k &mk-ri.if*3S7 5 ice 

©coro-tex^- h y -y i^'. 

iEA-7xxf;l'. ^ykv W ^ig^O^^r < k t> 1 

k fcifiak-rsffli^Jf 7 5 tciesjcorn-bx^- h y -y 

[ If ims 1 ] ISmtt h , ISJS14 h fe^k 
IMWk^ftlJttS:!: Sr^ak-r^lf^JS 
6 ly^58 0<OV>-fiX*Hc|E«J<?)rn-feX^-h y y 
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bzt ^nmt-tbm^ms i (ci!«(orD*x*-h 

?>Wl®ti:t:3ii-&Zb£mWLb-t&m?m8 1XH8 
2 tcEttorn-feX^r- h U <y 5>. 

^J&t^ 5^ U a - 5"3M A'TXH § ftT v i * £ * ftflt 

#-MJ -yi^. 

nftiztmztix ^bzt zwat^-bmims a \,zm 
o o mmmztt l x . wmmjm* o . i nm. 5 . o 

c^Tft/WCfe^To-fcXtf- h 'J -y i^*. 

x/^mmmmzMtx ^^nzmmm^^tbrn^ 

ft^tefiWwro-fe;^- b 'J -y i"*. 

m'hbzt^mt-tbm^me mms 7 ^-rti 
*Hcte«wo-fex^- h y «y s>. 
cit^3S8 9 ] isrn-bx*- h y y i/ti. immm 
m&ftfacommz ? y -—■yy-thi&xn? v -->■? 
*m:Zh\z-%Lx\^z\t*ftwth-$-hm&m6 in 
ms 8<ov%-^h.*»tcie«iora-fex*— b y >y 

90] ISra-bx^- b y -y ^'fcL f£B2tt b 

arv^ k*«afc-r*is«^6 ip>s8 o^v^-r^AHc 
ta«i07 - n-fex^- h y -y 

[000 1] 

wwau mstimm. Rt/hi—iSx. -y hmntmzm®. 
j&&ttmzm^btihim& v i—R.vtm&hi—zm 
wmim&Jimmfrv***- v y -y mzmtb t> 

X#- b 'J -y >-'{:: H-TS. 
[0 0 0 2] 

2, 2 9 7, 6 9 #&Bg4 2-2 3 9 1 0 

JW«B ( *f«*HH»lF»3 . 6 6 6, 36 3#BJiiffl# ) 
ai^B4 3-2474 8#&* (ttfiSMtf 1*35 



4, 07 1. 3 6 l^SiS) fclBtt3*rO>S*n<, 

u jjcv^-csaiMfc&h^- sjawcsMRU b^- m& 
izhi—wmzwrLtzm. tm. wssj/w^s^ 

[0003] f?mig&£ b-*— *fflV^TiTa«^4« 

4, 0 6 3^wfflmztmzixx^z>w&7 , 7 : sm. * 

Sttf flFlS 2 , 6 18, 552 ^BBaWCiStt S tlT ^ b 

*xir-vmmmRVxmmm2, 221, 776^ 
BB*a*tie»$ ixx^h^y—?^ vm. yr-y 

x^b. ztie><vmmijmi l zt>\,*x . mzh-f-At/* 

^x^r-Ks. mmai&mwmmitztLX^z. 

— co^a- y ^-(n^Yammt ^0 rjstftimmiiz 

[0004] a»a»£HHj££!)liHi-*fc*>. h-^-O^ 
[000 5] *Hf»flFfl!3. 9 0 9, 2 5 8-^BJBWfc: 

i±m%mzmm i &z^i-bm.\ihi~-$:m^xm{&-t& 

P3^J*<7)^«ttx 'J -7±.lzmmftW.i£hi—$:3cft 

g^gg^ga t cox u -ymmnrnz b -r-m-iz x 
vmwM&tfmf&zti. zcommn^xxv-yx^m 

h i—fk? t com?) ^a-yjilciOh- ^IWH 

mzttmLx&mzixb. zcmmwmbi—zm^ 
b mmxmim&co-f&ftmiMiij-mz t b ?<m&z 
mis t tzmtt^mx'h b *k km h t-#iwttt* 

o*n^ ft^H^^^gcw^tf mmz^-r b z t vmm 
x'hbt^offlmz^Lx^b. 
[0006] tmmzwz-tbz tif^m^-mmK^m 
&bi--zm^bmmiT&tLx. b-f— &?of$«# 

mmm/nwrnH^tiz^t, 
tm^t^otm&zGLx^b. 

[0007] SffiStOfe^ttOBStth^- fcfflv»ft*« 
h-^-- fi^ kxy-rojn&»«iaWko*»fc:J: DBS 
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-x-immmzmm-r &im%mmtyixx\^. la> 

tzW&bi—m.^tX V -7'tc0ffl<?)7 v->Jltf ! && 
VXV-y±X&mL%^b^offiM&ttLX^&. 
[ 0 0 0 8 ] &Wm5 5-1865 6^?8 
mm4, 39 5. 4 7 6&l/SiS4, 4 7 3, 627f 

i,z®.vtbi—zzbfoxm<m$iL, zti^imm 
u k^x-x v -7±<osgtt bi—mmmmmizmz 

^ -7'±cc# *.y>T ?i< ^-rs -r t t x o * v -y 
tmabi—cDmm-th^imL. m&bi— 
%®mftn* ^miz ucz t . %x/®fnz£-?xmit b 
i—s&fti. frn&Gtm&.bi—&tmmz&mii 

■£&Zt £ <fc 0 m.it b i—m?teK<W&M£M< b Mz 
XV-7k+-mz®mitl-lhX^&Zb. {zx-yxmx 

[0009] ±.m<D%i®.jjmizm^z>&m&hi--wz 
immmvicDm&mm mmMOcttt&z tix a k> , mm 
14*^— b i—n^mmizmta l x v ^ fc#> , m. 
ttttwffiii** , mis h j— <7)ffi.m&%xs®m^nmzm 

[ 0 0 1 0 3 i ^*^mi4^Sr-^*-r 

itzm®. lx ^htammmt mmkt cr>mmm^\^ 

[ooin mMbi—n^X'^m^^m^^i 

h i—m-tfx v -7±.izwm t . mmmmi&TR 
xsx v -/^-x h t mHx&mmcoA.ynmitfM.b 

[0012] ©ah-?-- iz-t^zti&mmum 

izm L , #HBS6 2-27935 2^$8 (*fJE#li$# 
1*314 8 2 0 6 0 3^BJIBS) . 1tWB86 2 - 2 7 8 1 

3 1 ^&$8 (*tjfc*[it«*3S4 97521 4^mmm) 
n-t&miibi—tfm&ixx^h. frfr&mvkmm 



[0013] #^¥3 - 9 0 4 (WJCRWttflP 
tBK&BH&fRB P - A 187434) tcfc^Tti. *4 

Mw-$-hmm<ztix^&. zwumx'&^tifcmmi 

[0014] #^196 1-3407 O^mzti^X 

h. Z\(DUmz£& WEMittm^Fli . *Bifi»fc:Si 
7aR£*T*-&t>*>«X S i Tt^^EHK^fit^fflifi 

izttLXm^b^offimfiLttLX^Z. 
[0015] - 7 2 8 0 (WiGBWHW 

lttBH^^EP-A5330 69) ^tSV^Tii. S 
WBtttM&itrP + 1= ^-f »7C*5r 0.4—4 

C04 4 ~8 4 %^^q^SJBttBt'ffc«e ; F*** Ltz& 

[0016] L*»L^**^, 

KattiMkfaa^ b (Dmm&i . esc^ § titz t coco , 

iftOTCIBtt $ ixT v ^ attBMfcfctt^tcis v ^X (i*^B 

[0017] - 3 6 2 9 5 4^$8 (^JCEEK'J+f 

^iiiFI^ra^fgEP-A4 68 52 5) ^(4, ^-f^ 

x^ttf* mmim<?>zL>%z>&.0ki}m&ixx\)Z>. 

[0018] - 2 1 3 6 2 0#4«iei4, >"-f 

mim-itmn^m^tix^ffi. jMbmmmim 

[0019] #^¥7 - 2 3 9 5 7 1 6514 

J: 0 lKKWIT-COBiaFllf«tt*«iSfi 3 *IT H 4 *Ml 
%*)*?-t<. bi— itLK.mi>. m&&ftX\ 

[0020] zcr>x o ^m&bi—im^comm^ ft 
m&iwmb Lxmmftft^cobi—ifzm&zmmmt 
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^mik*mmi&®ftx'hi--tf''<v*y? : $:mz i% 

[002 1] Zt>lZZ<D£o%m.&hi—l±. gUftttcT) 

tn&cD&x'T^ftZ'h o . %—hV'v if z&m&imm l 

[00 22] #^¥9 - 590 2 4^$gSl>'#ra¥9 
-59 02 5^£f8«2. Si^ItFetCitUl. 7 

~4 . 5n^%coy-f mz-t*. mm\-cr>&mkmt t 

t.Mn, Zn. Ni, Cu, Al, T i frt>mftl& 
l«X«2SUUiO^JS7C^^Fe^L.T0-l OH 

[0023] ii-UcJ; 9Bm*#tt**&#£i-u ^=«tt^ 

X'li h i--<nwmm!i$:+Mz?m-t& WiMoT £ 

■r. Zbi,z&&-tKz&$:GLx^z>. 
t o o 2 4 ] miz hi— coffim®.&®.&-$- uzhtz->x 

[00 2 5] #HP36 2-2 262 60-5f&#, ItHHS 
63-13936 5-9^«, WBPF3 - 5 0 5 5 9^ 
«RtfWf!PP6 - 2 0 8 2 4 4^-&$rC(i. ^A-tf^iS 
Xliv !✓ -f VRTSEtt § iifc jK U r n b* u y £ b tc 

hi—h&wih i—mmmmjummm s *vc v * * 

[0026]jfi^ H^Sat^U— f-b'-A7>J 

• ^^b&»'*^ £>*xt t> o . & fc ^# ^fi/c h i—m 

hi—ZftmLtiTa-txt- h >J viSco&ftmmm 
«X'*>K). IWERjettJi h Wtt t LT*S"CS> £ . 
[00 27] TVy?— ^SJiLED, LBP7iJ^ 
-^SjfiOflj^O^sSfc^ro-Cti*), t&ffittftt LX 
X 9 ft)M^flP*> . fi!*2 4 0 , 3 0 0 d P i X'h^tz 
t<?)#400, 600, 1 2 00dp i t=5r-?T*TV^ 

$t^xm®.tthztiizti>%'>x. xomnmw 

[0028] aeswtrtjv vc l>T%mmikffliA,X'}3 *) . 
. ^{i 0 mmmm^u^zm^x-a o . i £ x- 

%X& <0 . ^gBT 1-1 1 2 2 5 3^?Bat^gH¥2 
-2841 58-*^rtWi»g«0/hSV^i— ftjyfcLT 



[0029] L^Lh-^-c7)fi^^jN$<-rS^ttCj: 

-arc. jstth^-^fiMas^^sffia^ii^-rs 
frt>. w&hi— cr>mmm^-r lxl^k ±~>x. 

[0030] 

^*D#isiHjft*»ftUfca6tth-*— , mmhi—*m 
^tzmmms^umRi/ya^x^-hv viS£imt& 

Z. h (C$> h . 

[0031] *»BBoBW(i» wsmmm< . aeis 
i». 

[0032] ^fMBOBWJi. *B#Hc7)ffiffl^t}U-Ct> 
[0033] #fKH*>BWtt, *a0RWrF(c*JV^T 
[0034] *«WOBWti. ^«*03R«4SS:1*-3H 

-xmmfy o-fex^- h >j >y ^tgft-r ^, £ t izh & . 

[0035] *HBJcoBW{i. iSJH«&tmf*i8ffl«£ 

mmBf&Jimzmm Ltimoriz t7x-f^ v?%m& 
miL*^®.&hi—. tmithi—^-tmmm^. 
■^mRx/y'a^x^-hv viszmm-r&ztizbz,. 

[0036] *mkosmi. *r-hV viSftOhi— 

ififrmz ?vt°>rz ixtit$&t,z i>.&%.Lxxv -y 
Mzi&tezti^ wmtkvzmz z%^w& hi—, tm 
ithi—im^mmm^Ujms.r/yo-bx^-hv •* 
iszmm-r&ztizhh. 

[0037] 

^mcommzXK>m^ixt. 
[0038] *%bj{4, iimmm&rmimiMk&'jrt: 
< t ttt-r&m&hi—mttiirt&mihi—izte 
wc. umwrnmu. mmtw&tLT. Mn. z 

n, Ni, Cu, Co, Cr, Cd, Al, SnRlfM 
5:0. 2^M0. 4fifi%-ir*L, "tA^ttM 

^o. 2jbso. smtSLtfcD.iiMUc 
a. imm&imn&7mmm&tf2omm.%&x'i,zft 
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&th*A *tc*«>#** B 3 i t tmmkim^z^ 

•rS^^r-<*7ClgO-irW*A si i:Olt ( B si /A si ) X 
10 0* { 4 5JbI8 5 %X'h 0 . J.oR«ttlrtfc«cO« 

yzsmmmtf i o nm.%&x't,z&fc?& *rA ^m<ms 

**C si t^-ir**A si i:Oik (C 3i /A ai ) XI 00 

#35flM70&T*9. K«tth 

@#3. 57^10. OumX'h*) x K-offit^t^ 

*tf>fcfig 12. 7u mHJ±fM& h i— tt : W>*« 
[0039] $ froMft&tt£fMEtf 

ifc&ffMt-&^«Mi*s. &tfis»«»«««r«sfc« 

Sffittb OSI*LT l^-H&£JBJfrtS3Ha 

IS*»JiiatflKttiWt»E*^<i:t>**L"CV^ 

^a^fcL-T. Mn, Zn, Ni. Cu, Co, Cr. 
Cd, Al, S n&lM ^—T^fcaStRS 
1 afeLhOAIBaR* 0 . 4M%#* 
U 3 ^-rSRjcJRfcO. 2J!;M0. 8fi*%#* 

##2 omMx&xriztr&t &i-4m7tm<7>£^eLBsi 

tcDit ( B si /A si ) X100*M 5M8 5%X'$> 

>h &^imfemm<m.7tmmm i i oms.%tx- 

GfflEt&'irJ 3R7E*<0***C, i i:K*#*A, i k <0 
it (C.i/A.i) xl00#3 5BM7 0%T"£>9. K 
tttt h <± , lITWStf 3 . 5 7!>IO 0 . 0 At m 
T"£> 0 , &Offi& ftm*$>-$tbtzfm 12. 7 At m$l± 
OflStt h fiH^-irWfiA* 0 7bS 3 0 #3f %T£> £ £ 

[oo4o] $ h nzj&mt* mmmmm^mzmm. 
w8r<fcMri/aso. m&&bi—te. t&tmm. 

xmWStWRZ&Z: < k htt LX v^S BBtt b tH 5 - 
Mn, Zn, Ni, Cu, Co. Cr, Cd, Al, S 

-<3R7c**o. 2Bmo. 8nm%^Lxt5*). im 

ttBKfcfttt. RKttS!^^7C^I)»** J 2 0**% 
4 Ti;:»r & -f S7c^«o#*iB s 4 k Bfttt&f 
4Hc#£1-£:£^Sil7^)£*SA S ik<oJt (B si / 
A si ) x 1 0 0**4 5^;M8 5%X'h *) . 
■ffc&?)&7C*^8?3s*< 1 0M%£T'K»r&^* 
7cS^*iC si i:K^ftA 3i i:c7)Jt (C si /A si ) 
xlOO*«3 5M7 0mO. K»e » 



fi^&S** 3 . 5 TiS. 1 0 . 0 u rat* 0 . Jao^cffi 
4tf&*»S>:Ritofc«Sl 2. 7^mliLh<7)ffiEtth^-S^ 

<o*«a* o 3 o fwt^-cft & r b -f * r 

D-tX«- h 'J -y ^fcBW-* . 
[004 1] 

[0042] -t^rfcfc. *5HHK13V^T«. ©1±b^- 

X. 0. 2M0. 8*4%#WLTt30. $^(C«il2l 
^«7tfatMn, Zn, Ni, Cu. Co, C 
r, Cd. Al. SnRtflMgA^Sri^/l"— 7**>^>S 
l«J3Ui<^SBc5R (fBlS^JRTC*) ^«^7C^ 
JS^UO. 2ftS4. 0fiM%^t-CV^ii: 
*W&<?)lib-?h, Clix^c7)fl!ia^JR7C*S:^-f*7C 

£k^<» «iBttSrflii*£i:3& t 'C#*. 
[0043] aisJKBfcitJV^T. ©ttM-fl^Ji, ^-f ^7C 
*^^7C«SrK^i: Lt\ 0. 2JbM0. 8«*%. » 
4L<(i0. 3BM0. 7tt*%-tWLT^|.£i:*^ 

[0044] y^fgjrfRc^SWO . 2m*%*iHO 

aawtwKiFj&^v \ ^ «7aR ^^rp** o . r: s a» 
%j:o*v^«^-ttt, mmm. mzmMmmmTizts 
ifh&mifflRxs&mmA.iz&^x. mmMB&&tt& 

4itTL4v\ Z t><,z®.\ih1— coMAitRX/bi—^ 
[0045 3 fl!!ft&®7cS<0#3r^#0 . 2«fi%*iH 

[00463 #«njjfc:fcvvc, attBMbft+fcflPlSEt-* 

JH^*<2 0 %$.X'\,z-&&th*r4 mTvm^Ois^a.B ai b 
Wit (B si /A si ) X 10 0^4 57^8 5%, ff* L 
< li. 5 0 yl?lg8 0 0 : ^7C#?§J»** { 1 0 %£ 

x-izif&t hf* mitmoisiis. c ai b^^ mm<^ 

^iA si k^Jt (C si /A ai ) xl 0 0**3 5BM7 
0%. *f4L<{i. 4 07 , ;M6 5%T'S)l.£k*^^. 
[00473 (B.i/A,!) X100^45%.fcHS 
VMS-^. Xtt (C.i/A.i) XI 00**3 5%J: , 9^S 
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moktiehiai&ifihh. (B,i/A 8i > x 100**8 

5%J:9:*:S^i§£, X«i(C 3i /A 3i ) X100#7 

[0048] #»nj|fc:ijive . &1±8HltfR0ft7C%&JK 
#52 0ll%^tCtttSMn, Zn. Ni, C 
u, Co, Cr, Cd, Al. SnSl^MgA'^l./ 

B .t«i t^1M8'ft»c't't=flq«-iR4*^^7 , 7aR 

^^"MAMeta! COjt ( B Be ta i /A He t«l ) XlO 

0**4 07^1 0 0 Ixlh**.^. (B netal / 
A„etal ) X 1 0 0**4 0%*3tt14, fl&»&BA**ffi 

ifi«fT^»Kf*£ffl tm < . «jaist=*j v t we lis 
•£**&&. 

[0049] *JW!fci3V vc . EHHtBMU(fc& t fl!«&«7C 

n5c»<o*«**«lE7£«S:aSflfcfc: L-T , i?4 L < 14 . 

0. 7-2. 0*4%. J:9$?4L<{i. 0. 8J!?M 

1. 8ft4%T£>l>.ri:**&^. 

[00 50] M n7c3&O£*ft**0 . 711%J: 0^ 
V^-£W4. ©tth^-^coeSMJU. EWaKttb-*— 
cOg»MiO&#**15l\ Mn7t*cD-&*4**2. OS* 

.&£*:**£>'?. h^-OWAttat^h-J— 
[005 1] wc . ^ttK-fb^'t'W^^-?. 

£M n Ttm^^m A M n fc . KlfcteKft«<08c7C*ig» 
W2 0%4-Cfc»rSMn7C^fiO#**B Bn fc(?)Jt 
B m „ /A m,, x l Q Qff jj ?4L<i45 07^9 0%. J: 9 
Jf4L<li. 6 0JbS8 5%-C&.&£fc**&U, 
[00 5 2] B Bn /A Sn Xl 0 0**5 0%<fc9'h£<:. 

m njc3{hwtt«£p , j«a5t^«fc:#«rt--5«^fc:tt. sea 

UMk«i:=fir*«^*«**. B Ml ,/A Hn x 1 0 0**9 0% 
«ttlWt«cO»B»t=M iituS**^ 
fi{c#^L««(W*^MLTi,^<=5r , 9. 4*. 

[0053] *»»(ctjv^T . wmmntm*. wm&m 

Z ti7E*<0*****«7C**i»W= LT . $f 4 L < 14, 
0. 2Jb^0. 8S4%. iOffiUll 0. 3JbS 
0. 7fi45ST*4£fcj&*&v\ 
[0054] Z njcXa&qHKtfO . 2M4%± O^Sr 
^i§-£f={4. «tth^-^8Btttti!S»«**«av^ Z 
n7E«o**Jb&«o. 8*4%J:»)^*£fc:tt, am 



[0055] jwmbicjsv^t* w.\mimwzim-?> 
±z n7c^<7)-ir«A In t . wmmfcimn&mmm 

B Zn /A Zn xi 0 0**, #4L<(45 0J!;29 0%. <t 
9*f4b<(4. 5 5Jb^.9 0%X'fohz\ktf&\<\ 
[00 56] B z „/A !n xlOO*>'50%J:W<, 

z n7c^s^*rtiwfc:^*fc:«qtr4*&tti> not 
izm&mtfmt L^zt team *_ . mtt#i4**^^ 

^BHHWbftfc***^*** 6 . B Zn /A z „ x 1 0 0 ** 
9 0%*tti6«^t=(i, aMH»-fti*<o«Ji»fc:Zn7C 

[00 57] *JKHCfcv^T. 6£ttBHt&**. fi&a&M 

C u 7C*<o-£W***fc7C****fc: LT . #4 1 < 14. 
0. OlJblO. 8fi4%. iW4L<ll 0. 05 

[ o o 5 8 ] c u7c*<o*^r»**o . o i mm%x 

-0^»tt05X#**l§V\ Cu7G*?)-£qff4**0. 8tt 

i»ct**s>o, h-t- owAttavb^- wis 

[0059] *muz&^x, mfemwi*iz&&fz 
^cu7c«^-ir**A Cu i:. wm/m.im^mmmm 

***1 0%4-CK#*Er4Cu7C*<0**aBc u 4:<?)H: 
B Cu /A Cu x 1 0 0A*»4L<I4. 7 0M10 0%, 
J:'5*f4L<(4. 8 OOXTftiii:**^. 
[0 0 60] B Cu /A Ca xlOO^7O%j:0/J^<, 

lS**HMt L^v^ <b KJpi . OSMttt^Sc^rBttt 

[006 1 ] #$SBJJ{CiiVvC. «tt®HWft**, fliil 

N i^o£3r***#c7£SSI£g^wL-C. »4L<«, 
0. lJbMO. 6Mfi%, J;0»4L<(4. 0. 2J!»^ 
0. 6fl?otft4;ktfSV\ 
[0062] N i 7C*<0*****0 . lfii%J: 0^ 
V^-K»±, «tth-^- »t=«ttb^- 

<oaa&ttoa#**nv>. Ni7BR<o**a**o. 6 a* 

[0063] aWWBciSVvC. BHSHWIJW'fcfffift* 
i 7aRo*«A Bi k , B3SttBMk«KOft7SK»W 
$** 2 0 % 4 X'lZt&Eth N i 7cS<0-^*4 B Ni t <7)Jt 
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B Ni /A«iXl0 0**iSF4t<tt. 40M100%. J: 
0 W & L < it 5 0 Jbm. 1 0 0 %X'$> h Z t v \ 
[0 0 643 B Ni /A Ni xi 0 0* { 4 0% < J:H$<s 

[0065] #?&emc:fcv vc . sBttSHkMu. 

«se*»t=«^<Sl9BflE* t »*U<«, 0. 8l2Lt. «fc 
D»*U<«, 0. 8 07bSl. 00, $t>t,Zft£L< 
(i. 0. 8 2713S1. OOTJWifcaWav*. 
[0066] Slc^JKtfO . 8 0 X *)'bZ ttttetcu. at 
ttlgfc&EWffi t fflTtgfSrf £ ^ & 0 , 0 . 1 

mi. OMmim^b^m^mn^T^ vm 

[0067] *%mz$>\^x . utt^-fb^^ti. 
■r*aBesrifefcaw< l< o. 4^m 

0. 8g/m3 , ±>3#*L<li. 0. 57^0. 7g 
/m8 MUM"* Cfcj&W*. 
[00 68] JttgJK0«O. 4g/ra3 

[oo69] *&mzt$^x. mitmtmt. 
isrscs^< mm-m^mK n^L<it, o. o 

57bMl. OO^m, J: 9$f£L<ti, 0. 10M 
0 . 4 0 T"#> h Z b *>\ 5814 h t-<OSSfffi+t^ 

[0070] tttt»flJlc<0«» 3 Pi&figJ&* 1 . 0 0 ju m 

ftmzmr>tf£t%<&mv>m--iii)m%frtiz>. ma. 
[0071] xmuzts^x. m&h-)-- ma.^ 

tMS#3. 5M10. Oftm, *f£L<l±. 4. 57b 
£ 9 . 0 u mX'h 0 . J&»fc#*>fc8tS 1 

2 . 7 /i mkLhOE&tt h fi^*)**** 1 0 J!>M 3 0 

[0072]ffl4h ^-OfiST%fifl* ? 10. 0/im 

x^mw^^-ymz^'o . Kbt-wiiTOg 



[00 7 3]Sttht-ll &gl2. 7um(7)h-i— 

[0 0 74] #?tmzt5^X. m&hi— (i. 
&g#2. 5JbM6.. 0;umT'£>&C:i:#, iMMWJWfc 

[0075] m^thi—cr>tmW-mi.m < 6 . OumX 

S&iifc^fti. 8&1±h^-Ott«¥«#jKl* { 2. 5ju 

[0076] *f6W(=fcv^T. SBtttb-^- ii. M&MB 
frbl&htzWgi A. Opl m%m ( eg 2 . 0 A( mULL 
4 . 0 M m*ffi ) <0®.& h i—%L?CDtt&tf 1 0 TM. 

AOfmxx'hhzt immo—te.n&x'ft tn*. M 

ttb^-ti. &f!4. 0jjtm%.ffi<7)h1— 

r U *^ t -«W < . X . ©g4 . 0 jul m&fficr) h 1—%L 

[0077] BMtlMfc 

2 0**a5BS2 0 0fi»g|5, i'5ff*L<{i3 07 1 7M 
1 5 0 Migp-i-* LT V \h Z t ifim, \ 
[0078] attBMkJfe<?>«f*** t 2 0MMg5J: 0 

[0079] *«HHt=tJv^T, mffiLttsm=F\i;* ^ 

[0080] *!WIICJSV *T s «ttb"*— 

x^-lsy-T? y^Hx-f-;^*^ 

r^yyH!3t^f-^a^#:. xfi/y-r^'J/i-Sx 
^f-yi/rsyxf-^ft«^«t; x^i^y-y^r^y^ 

fls, xf-U^-b'x^f-yUX-x^M^^ 
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h ; Wf+fr*99» V- V ; jtf'JWKb-A' ; y 
xf-l^y ; Tfr/urntTUy ; # y b—A-rf*?— /V ; 

y =j >wm ; * y xxf^ffii ; y r s mm ; 

*v®J]I ; ^JT^ l»H8WJ» : ox> ; ^ttn^'y ; 
-f >"<;HSfBi : y*S->i-®m ; BiM^XtifltSSlM'fl: 
ykStSJlt ; ^S^^5?4^Bt ;^77^77?X;2i 

[0081] ^BflKfcWC, EBtthi— 14. 5g#*ii» 

[0082] ;itxfl/VMl/7 >r y#3tfi^fr^ 

cofcti. ,-jfyxf-^y, ^'J7nti/y, xf-i^y-r 
nei/yMt*> xf-^y-Pigb'^;^M-^«s. x 
f-b-y-xfvUT? yu—hfta-£*. ^nixf-l^y-i- 

y^yv-s-so^E^KUi ( i 1 ?*?* 
L < {± 6 0 ^)V%W± ) &-trA,?\\i, t U \ 

[00 83] *f6!8t=i3V^rJi. WCl-30mgKO 
H/ g C0®!fi$rfl-r 2» >K 'J To y^ V >/ ? X £ ffl V % 

[0084] *»HB«fe3WK««!W*ff=Sr->JtlS*. -t 
Lfc^oettBHH***^* E£tt h i—lZ& V > 
&tthi— £^£ftS7-y?X^®!ffi&tf^ftt 
£ n y b o-^-TI. Z t izi *)>Mk&h-i— iz&tf&m 
txy-7-3-h^tt, 5l«tt, WA1±, hi— +<0 

asttfls^HRtt. j&*e, m*y*-y hmzmubx&tix 

[0085] "f &;b*>. *«Bj(cfflv^iiSattl8'ft« 

wt . mxmimmmmmzh^x^^ mit-&mcom 
ttzhhwg.iznt. zixzim&mizxvno z tiz 

§ y ro fi^y^v y 9 x srfflv ^ c: h t\ mmmrn 

•y ? X ***WJ LT ft & . V y ? X# h i— W» Htt 
*£TW -5. £ fc T«ttBWfc*c*> hi— +T*)4HRtt«: J: 
•9l*Lh£-££C:i:#T#S. -eco^S, hi— OStttt 

i o ss*wtci&£-c& s y -y^«tc» 

izmmx v -nz hi— imteztiftb®m±<mmi& 



[0086] *mUzt$^X. XWu\:VV?kV'v9 
X\t^ W&tf. »*U<i4, l-30mgKOH/ g> 
J:0*f^L<«41~l 5mgKOH/g, $^tC*f^L 
<(41~1 0mgKOH/gtl)l);!:*m 

[0087 ] ftfitfl mgKOH/g*l!t'i:. h^- 

A>'30mgKOH/g$-Stl>t< T? >y 9 xm±<?>Wk 

mm< % o . h ■?— togaBrtt^KftttJ&HST-t* . 

[0088] *5KflK:t5lr vt . -"K 'J 7*n y^V «y 
XJ4, DSCT~ai£$ft&iS^tr-?*U 3 0'COT-C' 

[0089] &$fflilZt5\ ^x . ^ y rn -y ^ 

X{4, xf-w^jS»<o*W«*«. 3M&%a±. ft£L 
<143~2 0M:%. $ if>tff 4 t<{43- 1 0*4% 
•C*S£t*W4LV^ 

[0090] x^uy^co#*ft*^ 3MM%VJ±V 

V y 9 X*>#fJrt£jM6]± L , S*H}|g(C*f LTV-y^X 

[009 1 ] aJsfSWKrfflt^iXi^yrotfUyjR^-y 
9Xk\^X\±, 7nti/y«M^*. 7oti/yt 

[0092] ^mzm^tiiX&XVy'uVUVJk 1 ? -y 

1 1 1 WJLhSr*^rr& t tfD#W* t < , Witf, 
^^^y/UBl. a-xfA'T^'JA'S. 

y iS&tf ^-co t y xxT-^^f^XJiteyKft* 1 

[0093] 7H Vl^^f y®?yN-7XA 

^ixSK^yv-^iD. ^tt^fi^^yrntfuy^ 
v y ^ XT'S> h Z b t>W± L v \ 
[ 0 0 9 4 ] y 7a t'Uyjfr*? /9XiZ. fiiT^ 
^**>'577iaT^t«0* i »4t<, SfetC «tthi— 
'SWC, *S*^BW1 0 0*«g?(c*fL, 0. 57bM2 
0S*a5#*$fLTV^£i:*<«F4LV\ 
[0095] -ifJ7Dtl/y^7 -y 9X<D^mtf2 0 
fifiSC i 0±§<=5r.|»i:. h i— «HWtt*«Wfc L . 
0 . 5 SI a&frtt i: "7 -y ^ X» ! * ^=Sr V > . 
[ 0 0 9 6 ] *S6Wte*JV^TIi, iHISrltf SV-y?* 
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wz&mmm i o o Msu=*t lt o . 5 j^m 2 0 a* 

C O O 9 7 ] *»mfcj3vvc. tttth-*— Ji. 
[00983 *T . «tt hi— ti. #Bicj6 

[0099] jHWtth-*— <o%£fcti, -^o^y^ 
[0100] **Bjt=*jv^r . attth-? — t=t±. *s« 

[0101] 4^HBicfflv^ii&^iJ^tiHdfM2^X 

m^smx'h & *>k mmRi/ftmzh ^y?y -mow 

[0 1 023 S6fc2|E»BI!{cfflv^^y^8M»<«itt* 

»ft^^*«i«i«iTfl3Wtw»r&i t *>x 
■swom^Mmuzx o^jssixfcte*^ y 

v-7 x r y >7%\Ttm LfzW^ y a— 

# y 7* y yfwxymth t mmzisv ?-y*4 >v<r> 

[ 0 1 0 3 3 R*ft«SlCt6fflSii4^5y/r y7*y f 

*isisyy\ y^f;^n/^7y, ^f^h'J^n 
/^y, ry^^f-;^n;^5v. T'J^i- 
/y^y-n/Vv^y-, <yy^y*fvyy*c?;yy'7:y\ 7°a 

^O/Py-^y. i 8-?CM/X?-;l'hy?CM^5>\ ? 
n/k* ^-/y y^ f-yyy* d;1^x7 >\ h 'J jjvytf y* i/5> 

*)Vtij i< y ;yr ? y u- h . f-;ur-fe h * 

i/i/yy, ^x-^'Xh^fyy^y, ^X+rX+lV 
iti/u^yy. 1, 3-yt-/l^fb7^f;l'yyo^ 
•»fy\ 1, 3-y'7i-/i-fh5^f/l'y>'n^ytf 



[01043 mfcitmwizmm $ ^ s * -r mt^y® 

b UCtt, ^'J 3-^*4 >W«Wf 6*14. •#* 
>)a-y*4ivbLX\±. 2 5^fc:fc{tl>*i5j£#:fcJ:-?- 
3 0~i, 000-feyfxi — ^xoteDtffflv^ft 
£. M^.tf Wfi^'ja- y-^-f/K ^)Wx.~)V 
xy 3— y/j--OK a-^f/Wfl/^y'ja-y 
jJ-^jK y-o/yy-xx/yv-ya— y*<fJK 7 vMtt 

[01053 >-y a— ^sr-f ;waia<o^rffi«wi.tr. ^ 
yyijvr y v^owtwsis ^ ^ y xnmft ty'Jn 

*^^wtti*a, ftftv^iaia'SrJKWfc^ya- 

[01061 § ^(C*»IBtCfflV^n« ^*»*(ctfD 

TMSt, ^x^^r^^i^j^y-fyx^mL. <x 
^?zs ya-y*4 jvxwmri z-bizi. y p^-r 

[01073 ±m<Di. o \zisvij mtm * 2 mux±co >> 
y yfj yry v^j-csaaL. ®(c^-f /naa-rs z t 

i)m*lV&Z%}$kWz±.ifh z\ b tfX'% . »4 Lv^. 

[0108] ±tB^y ^twftfrKfcttsabicfiaea. ss 
[0109] atth^-a^fca-^s^i^aaw** 

fc«iBbkttiII«»»ftl4» Ktth^-S^l 0 OfiigC 
(c^fLTO. 1-5. omSSH (»4L<J4, 0. 1~ 
3. 0«««B) «ffli"*<03&«Av». 
[0110 ].*«Wfc*JV^s mtth^-W4. iMSt= 
£ ft y ^^^W^h^h^WJ^-^jD LXiii. 

[0111] i<oii«agnrt«ii: t-cti, mtimmmm 
«, ?»«tt«--^w, awttft^jw. v--df>-^i5SiWJ. 

[0112] ttHKw&^fc LTti, acetate 
< fflBRT^aa** 0.03 nm 1. 0Am«w 
»* t< . zco®mmfc?hnit&&&ftb lxi±. 

x^vy\ o-^i-fuxy-uy. m-^fywfi/y, 

f 1/ y<?)inl u ; y;m ; T 
•^y/uBLXf-zK r^y/uKxf-zK r?'j;i/Sn-y 
r ^ y ;u»-f y t ^ y n - 7*u f 
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T ? U 2 - ? o;Uxf-;u&t/T ? y x x;uo 

®b<f-;k y^Kxf-zK .x^y/HJn-ro 

;K **?y;HSn-:*?^-;K ^^^y/HSKxv 
/K ^^^y;H^2-xf-;u^i^;K .x*?y;Hfc* 

;WT 5 7xfM^ ? ? »J /t«^*xf-;UT 5 7X^-;U 

y/U; ^^^yoxhy;u - stfr^.y/urs b'<o#n# 

c o 1 1 3 ] jjEmattSrffl^fcffiiiWtt^fi^rffi 
tun mmm-&. o-ryv-m&im 
m^mx'hhifi, ao»*u<j±, 

[Oll4]^l:, ±K»«**^*ttJll«Gmi« s 

[01 15] mmmt^t vx\t, Miif^fru >s? 

[0 1 1 6] ±a!LfcaO. Bltth-*— 14, 

9_- atth±rz^g^jgggMgj4, j^2^xmja± 

[01173 

--r-. x^^h/U-y-C0*D#^1^2:fflv^T^I 

JK14K-(tmS.y r ISf4X{4^^^X(4?g(»-(i:Li6, ft 
SUM fc««»atl^«Wft** £ - * -» T*fMHfcffi 

[0118] *JBWCffi&atth^— *»*3tA^>ffi<0 



\m, m&mm\ (mz>mizmtxmmi. nmmm 
[0119] aac. *»sBfc:ttfflsn*attKftttofli 

[0120] *WH(=ttffl«*L*SM!aMIJfeK*J»t**- 

[0121] #*$to3HftW3i?t ai4BKt«*Sfc: J: 
h mm&z X *) fm*9G&MM6 SrP^ t Z h . Bffi 

[0122] *«WK»*^*7C«*^rt-5attlWk 
«W4. WiaTFIEfirffiTBBSS^*. »HWcffl*J8at= 
HJf^iWM n s Zn, Ni, Cu. Co. Cr, Cd, 
A 1 . S nRVMgfrt?Miitl& 1 «m_t^^«^S?/ 

BHk-J- h y ^^o*a# r;u^ y Srflnx . *iS-(t^-^Sr 
#«§?ssrpsi-r 4 . MM Ltzmm<r> p H £ p H 7 

JiUL ($?£L<14pH877;M10) fclH^U^^ffiSR 

[0123] <Xt. «Aft*t»X9 u-«oat:ttt=Jni 
LtzTiVii VnmmSiZ&mb LXm 1 

KfSAWI-OfcofLT ?S«0 p H*4Kttffllti»1? L"CVi< 
*^ ?S«0pH{i6*jflfcL'5rV^*WiUv^. iS^tSJCC 
^)#MWtciR<0 p H temSfrt Ztlz&L SCOMQKtt 

[0 124]^nCffl^?.^^®!Jgi:L-C«. ^>f^ 
S^l^hO^JRJSi: LT(4. OKS, ISS?S. 
[0125] LTt4> HRWtc«lK6f-^> 

s. 

[0126] mmmizx tmmfUfceM&mt-- 
mzKm#f<DWg<r)±ftzm<zt, rv, mtM&m 
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M&frh&mfeO . 5JbM2mo 1 /V «y h;kft«fflV^ 
[0127] ±aoSgiS^rStCcfc 0 . SiS«ia^«fc«J: 

swt. ^i«7aRa^fl!i«oASi7E«*«*r*»tt 

[0128] *^{cfc(tS#ffl^1tr-^<7)^ft2: 

[0129] ( i ) temTtmrn. 



4 57bS5 0^t&&<k dfc^-^-AXT'MS-t 
S. #)4 0 0m l (D^yt-y^TX^V-t LtMWBt 
-ffc*ctt2 5 s£&)3 0 0ml /TfcCvJofc^ 

[0130] ifcWC. SJKSr^5 0*C. J«f#Xtr-h'£ 
#)2 0 0 rpmCSW^ W8HSK*fcti«»i:7 

•r^T}§^tTSB^ : 5r€.^-C-OP B s I^IIl*«>2 Om 

ltyruv/u. o. l u^yyyyy * iv$—xh 
[0131] ifcftfcrJ: ot> &^y7)VZb<r>&Kmm 

[0 132] 

inn 



**7C*j&*?* (%) - 



■9-V^H»J<0jftjc«igff (ml/g) 



■xlOO 



[0133] ttynvzh co^«7c3Sl^h^S7c« [ o l 3 4 ] 

«Sy£*EW-©f&l57C«ieS (ml/g) 
(Ktc*EWI-©*JB5u*oA^ (%) 



«*5c*Si£ (ml/g) 



xlOO 



[0135] miil!^<^7n3RJ^h^«7E*<^^ 
OOA«7c3fS«K (mg/1 ) 

[0136] Htt®^0^7C^WhC7)^«7C^C7)'^* 

MBRlfCtt, «ttBMfctt<0«IB** t 2 0908144 1 0 
[0 137] ( 2 ) ttttSKHROMt&K 

**«t=«ft*attiwi^at^*«»jt»4, j i s-k 
-5i o inmmMimtzmixmfeLK:. 
[oi38] ( 3 > m&mw&$m&. 



[0 139] 
[fl-3] 



(Mm) 



[0140] mmm < * > t4, ( Bissfm 

/H-700H) 730 •/ i/j-lZtm. ttl 

m&WHmotmzm^x* um&i ookvt:t, 1 
ooo ofg-t-asJU «&ftw&¥3tefc lt. 

*30 0 0 0fgi;-r&. £*U:.J:->TJ&R<0«**fr. 

v\ y vyuz i o o mcom.imiMmTmftZMvx 



[0141] ( 4 ) ffltttBMWWciOflBST^Ka I*. 

(fg^P30000fg)J: 0^K±O 

[0142] (5) bush-?-- om&rn 

TA-I Iffl*4V443-/^-^Uf-9->f1f- O- 

oton r-ii (n— rt^— 4 »/? 
i?*jiyw&) atfcjfl-cs*. wjeffifctruu firfsm 

0 0-1 5 0m 1 tplz-ftWiMt LTMStt 

*k »* t < \tTt\*f\s<>4£yx)vy ■* >m&* o . 

l~5mlW. ®cai^f4£2~2 0mgflll;i£. 
Kft£!Bffl LfcWKKtttH^lfcS-CW 1 ~3^fa^- 

1 OOumTJ*— f-V— SrfflV>T» 2//ml^±<Oh^ 

[0143] ^-iX*^. *»H^(c«Sfl«^3&»fe*«) 
TtSS^fiOfiM^fl (D4) . fMIT^g ( D 
v ) ( Zti?iv&-+* >*)U?>* j«i«[Srf-v y^;U»<o 
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[0 144] (6 ) V-y^XCOlSW 

v •/ 9 AcowtmimTcoumzx 

[0 14 5] <V>/^X^^BX> hi— V>y)V 

o. 5~i. osStsal. nm^m 

sin o . 8 6 r ) (cAixr. mmt LX b/Uxy 10 0 

— 20 0ml$-fflV^T20B#^y«y^X^-tttilL. '& 

mzx ^xm m^titzmm^^^^- v- Liz®.. 
i oo'cx'W^mMMnm-h. ^hfitz^Mz^n 

n*)UJ± 2 0ml Hat . 1 B^iaStWL^f&tfT-f-'f X 
0. 4 S^mc^o^y:/- TiFjSLf£**S-£ 

[0 146] <SHffi<0«£> 

(200ml ) 
^Xy'jy/- (10 0ml) 
i^Dt'il/vb (10ml ) 

■MM 

N/io 3fi4# y ? y -Mm 

Eft77X3(:7-/?Xl~l . 5g£fiff¥U .ItU: 
*is\s>2 Om 1 SrlHifctft. WMWJ 

ana^N/i o^&xvmmxfs-Mmxix? 

[0 147] 
W4] 

6.61 x (A - B) x f 

fztdL, A : *Kttt=B LfcN/10 'J ft** * 
y— MMWiCOm 1 ifc ' 

b : QtmizmLtz n/ i o u «m * 

f : N/1 01?tt# V fltfeX * y-tUmmcO facte 
r 

s : urn ( S ) 

[0 148] (7 ) V-y^X<ODSCaiSt=«fcS©^t 

Dscajreuu sfeo^oi: ofcsajeu zcomm&wi 



yx/l^?-ftKOD S C - 7 jWSfifflT* S . 
[0 149] afit^ffili, ASTM D34 18-82 

temt-effd. *»BBcfflv^n&Dscftiwi. 10 

#ffi$*ffjai$ri:-5fef^ i&gj&gl O'C/m i n, 
ago —2 0 0 x:cr,mmx^i&. S Hfz t £ CMS 

[0 150] (8) V-y^Xtf<7)Xf-^y^#*» 

< 1 3c- nmr) izz&m&ttvrx'mizt&zkwx' 
[0151] Mimizte. mm 4 0 omh zcob*« 

fttiOEX4 OOFT-NMR^SSrfOTL. 

mzxw%.-r& i t s . 

aiDSfflSdR: 1 0 0. 4 0MHz 
^^jftfr:5. Oms (4 5° ) DEPTffilCj;& 
f-^'O'b : 3 2 768 
MW&fTH : 2 5 s e c 
JSfe'iSciEll : 1 0 5 0 0Hz 
10 00 00 

mmisjg. : 1 1 o'c 

Kn : mfetm 2 0 0 m g l 0 mmc7)+>->-7 0 /l^- 

j.-7lzAixmmt LX^y*->d 6 /o-y7nn^ 
y-fcVd, ( 1/4 ) &8HWU ClixSr 1 1 o°con?a 

[0152] so^sfts^^&r^s^^H^fcts 
[0153] ( 9 ) mmm^com^mm 

«tBBWK?-<Og^«»«a^gK (X10 00 0)» 
. fiSO . 0 0 5k mJSLhcOS^ $r*l#^t= 1001 

[0154] *m&mmmiim<?m3. lvv-rwsm 

[0155] UT<0»«o-9-3&»4>** 
1 1 T»«MMffl»*fc LTC7)0 P C®ft 
h'7A3^®SrmS14(^«L, !f3tfc:J:«lt*5 

7U-K8*JJ:tfl8?51 5 Srrt^LTV^ b-^-ffl^ 
<£§tS 1 <0*#«FllWlttatth^- 1 3TR»«*Rl5 
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[0156] mm&ftwi—immi. mm*. i o 
m&co h -r-^m&izOMLx , *g«<a i o o o nm 

4 0 0 0 gcr>m&h1— tfftmZtlX^&i%'&lZhttm 
■th^tif^^X'hh. 

[0157] m&x y -ye \z>u rxm^n i 2 \,z 

*=< 4 fcis^at u-coiE^D-^-A^^^fgsiite 
^« 4 4 y p owa ( sat h 5 jMi t km 
ffi) frt>&mz-r&z\biz£ y. ®3tHv^*H±<7)h 

frh-ftMZtltz&m&PiZ. F*l^iD^¥S2 0S:*-r 
4Mftn-7-2 1 kflDEo-5-2 2&^-4M! l JD 
E5g*$5K4 y$£^*ftP±?) b^-Ii«£5£*-r4*:#> 

[0158] K?ISi^F7A3 ££g®^4£gti: 
h-f-(i s ?U-->'/yu- K7£W-f4:?y--y 

1 4 T'l&S? ft 4 „ ?U -- V^f&tfX'Sft 
J4, -^-xfgftl 0(;:4yi&m£ix. BSL 
211 Hc4 4^mi§a^i&£4IgfrliyjI£ii4„ 
[0159] ff*^^* i4!S;ftJf.&. 

S>l»#lSttn©oil«x»J-^6{i, SiffigMcfcUTff 
«B««#fls£iii k HtffflfcJfttr J; 3 t,z®$£-tZ> . 

4£^flfck*JBSl 5 (?/*7Vn-/P) jWMkLS:^ 
±5CiSflT^S. 8«8Bll*iOHttth-*— 1 3t4 

a«xu-y6±tcM^?ix. A^aix'j-y6^ 

Ii-?<i1- ACD bVtfimtf SfctcWttTV 

(30^m-300/xm) flOftl-tSS] L t . 
7 A 3 1 U - 7 6 i: OttftWCfc 4 3l<£g|3 lzt5 
tt 4 JB* H 5 A 3 i: y -7"6 <7MW 4 0 i>f?V ^ h 

76 O0!K5lJS$rPS-r4 i k 4 0 , h 

m. l>L<iZ%i\l,Zj&^&%t%:&±dl,z~?&. 
[0160] 0-76 lZ$zffi.JU TX&tzWVV 

*;U TA*'U TX^gl 21c 4 OEPiPLT L&V^ 
i(7)3e^M7Alif^2 0 0M, 0 0 0Hz, Vp 
P#5 0 0~3, 0 0 0VT'£>4.Ii:AWU\ 

[oi6i] m&umz&»hw&v-f--<r>b-)-- tm 

wvwu rxmmiz 4 ^xm& h-hrunwi 
mmwmizw&-th. 

[0162] ±a<0®3CH5 A«*n&»tt»««Kff*^» 



^■UratX^-b'J -y^'SrflifiStU d07*D-bX^ 

<nxi dlz?o -=~v xffif&LXi>&\<\ 

[0 1 633 H2(±*l%BJ07 , CJ-bX^- h 0 -y s"*<0— 

( H 9 A ) 3 , ? U — 1 
4 . 1 1 *fc Lfc7t?«*- h U >y v 

1 8**0KrS<X*. 

[0164] h U >y ^CfcV^TJi. Sfi^ 

S 1 ht-13 *^ < fro fcB$te*pfc$rj!r - h 'J 
•y>-'i:3<}ft$il4. 

[0165] *H*0rCtts ^«^a 1 tt«tt h-*— 1 
3Sr«WLTfcO. 35MW*t=tt.' ®3K(*H5A3t3S« 

;tlf3 0 0/im4"l>£:U il* ! ±2 0^mt^j:^ 

[0166] H2t^-rro-fex^-by -y^fcv^ 
««23&»6»««««Kr«c3fc:»iiiL/aa««« mm. 

Hfr^Jf $ CSM LB®!flU U - ^ 6 ±tc h ^- IWi 
8 

[0167] BUlBmxy-^6(i, tt««0«jti: L^# 
4. atttt. OBI S^rtKU^KBEttWRflU'J-T' 
6*>o««$fL4. ?S«xy-y6(illl*$nsJ:a^ 

[0 168] IWEWttTV-K 814. ^ 
y3-y^ANBR<0*D#rfA5i1±«s ; u yWiH. ^t- 

JS^Jg^yxf-^y^D#ffl!13¥tt«!t«$n^ 

C0t,o5¥tt^«t05l«xy-y6^aig^^. ^W*D^ 

5££*1.4. 5¥ttyi^-H8(4. Iff5-8 0g/cmt 

3i^y-7'6win]iK^r[6](^LT^ , ?>-^ — :firffl 

T, ^1±h-^-^ffl^LTV^43El«xy-7 r 6lcS«-r 
4ifc*<»*LV\ 
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[oi69] wumvmtt u-cti, 

[0170] *f6B^HflWglR*ffi* 7r?Xs'J ^)7" 

[0171] HiBttttlHXffl30trU 
^-3 9^lfl«. 3yhn-7 3 1^«tliCP 

-*UU &fIIIIi&3 3£fflLTffl#Jito*fl$*t£. ffl 

-3 9 . H«^^ »J wmfevmi&cf-fw 

W&Ztih. TV >-?a>hu—738l,3.7°V>? — 3 
9*fflmiT\,^&. 3 4li*KT&4. 
[ 0 1 7 2 ] 01$ 3 5frt>%mZhfzW®k mWtZftL 

SS3 2 -caais*i.fca. c p u 3 7«atRffi«<oa#«i 

=5r< fc t 1 ^-^OHflW*** >J 3 6K*g*rt§;h.l> 1 . 
-t^-^HfRSEftSrtfd. CPU 3 7(5. **U3 
6 J: 0 1 'i-^I* fflflRSrti&fciiJ UT 'J^avhn 

ryy^3yho-538tt cpu37K<?)1 

[0173]^. CPU37(1 TU>-^3 9(C;J;.5.ie 
[0174] JJLhOHtte, W«<0S«i:K8#m»h. 
[0 17 5] 

[Uttwi] jut, *mit:mmL mmmizi o jm*w 

[0 1 7 6 ] H. SWiWCiSVvc* rgpj St >* r% j 
%j Sr«*^4. 

[oi 77] w&wu\Jk(mmi 



ma i , s iz$k7cmiztt im&7imcry&imtf o . 6 % 
t%z>£o izmzm&zmu §w * yew lt 

1. 0-1. lSaco^fttV-^^Srii^L. *mt 

[0 1 78] 7KW)pH£pH77 1 ;^1 0 (^R(£p 
H9) tali«rU=fl:3& t ^, 2£Sl*lB:&&^ 8 0 

[0179] ifcWC. dcOX ^=y—WiZmH<^T>V^ D 

fcttLO. 9BM1. 2^»i:^SJ;o 
£fiS^Hfc**» & JnifcflL ^ 'J p h 6 Jb 

11 0 (Mili P H8) (oKS*l/C, ffiasiR&a** 

[0180] nf>titzwm.i\JkA(r>mmtdr^m7t 
■t. 

[0181] (»3SW2~7 ) i8v-^<oaaws. 

tzwm. mmm 1 1 ra«t= ut* i ic^wttoats 

[0182] ( JUSKSffl 1 ) K&ffl 1 -C^-f Wt V -r 
[0183] (it«Mit(?iJ2 ) ttSESitffil 1 (wj: «5»6 

n^nttiMbRi oomznLx. o. 7ss»*>$r-f 

BaSf&ttfc^fi/x A- 5 *V—X'm-& LSI 1 tc^-T J: o 

Kft&zm-tzmmkft&b &mz. 
[oi84] ammmm3) ^mv-ywmss* 

fcJSWi. S&M l k R«tc LTi^ l iz^ctmbnmt 
[0 185] 
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@(Di ) 5. 25//m. figl2. 7wm^H4 
<fi&2. OjumUUi4. Oum&ffi) cr>m&bi— %L 

TcottS: 2 0.5 %<onwm.mi&hi~-ft : ?£® 
ft. 

[0 189 3 Zomtebi— Sfl OOfWfc..^^ 

*tti/'J*i»*(BET3 0 0m» /g) 1. 2® 

A^MKfH 1 (¥*SEftO. 0 5jum) 0. OSSBfcfc^ 
y~/*)\s$. * LTJMff«tt«tt h 1 Sri® 

«Ufc. 

[0 190] (BttSLHK) ^yvSSI^— f-b'-JU 
7'jy^-Laser shot 9 3 0£24tfc/# 
3 2«c/fl*:i!$at LfcH 1 (cS^-Bflft»«Sai*ffl 
§ b U >y # 17 0 0 g^*T' 

£ 6 <fc 5 tKia L7t0 2 h U 7 j^lc 

±Esatth^- 1 *■ 1 7 o o gimttz. zcotmmte. 

bi—comn^ix^Ta-tXTf}- b V -y iSZWimffM 

4 5mm/sec. X'$>~?tl. 
[0191] -ifcHHLtf- 700 Vt* 0 . SR3tH9A 
tS«xy-7 (fflPBrtffl) ±*>«tth 
fclBBteRjgU SS8f TX(f = 2000Hz.V 
PP = 1600V) RffaaUUTX (V DC = -5 0 0 
V) fc^fflaxy-rtcBJJiiU***^, v L £-150 

viztx, nmmmmis.Lxm.itbi— «*opcjs 



[0 186] bi—commi 

(mmmi ) 

Jt=70 : 3 0. Mw=3077. Tg = 60°C) 10 

• w&m i coattBMktta^ a 1 o o gu 
■ Ta^x^ix^mn.itmmm 2gp 

[0 1 87] 
[*K5] 

ci. @ 

O)— N = N— (Q) 




NH*® 



Fe O 

\ C1 



[0188] ±E»£to* . 1 4 OTCteWRSilfc 2W 

re*!*®* l . Ltzwsm*' \ y-? 

*LT. (D 4 ) 6. 7jum, flsflPF^Jfi 
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[0192] OPCSa(£*±C#j£3ftfc»tth*Hfc 
* JJET5 *«¥*<fc"C*att'ME* U Httt M— * 

[0193] C<7)i:l. JnJ*illEn-9-®lt»0lll8» 
n-5-<7DSlKiSJK£l 9 0'C, Jn»o-7-tJPEo 
-7-ra^*gE^ 3 0k gfcKJEUfc. 
[0194] Ja±*>SJg*tt-C, «?a«ig»*iT ( 3 
2 . 5*C, 85%RH) ZUflSaffiaHMiT ( 1 0*C. 
1 5%RH) aWiT"C2;ft/2 0 s e c . WLOTJI 

0r?ittt3o. o o omzhtzyyoyhT^bimz 

[0195] KfflESaWSTfctrtvtM:, 15, 000 

wmjLwisff-jfca, im-sstrRcfc^T. 2bh 

JfcSU Hlcl 5, 0 0 0ftHajLKll£fTo;fc. 
[0196] ( 1 ) KttSft 

Sl»tf>«¥8UB*iia& (Hi : 7 5 g/m* ) Cr'J y 

mamswo . o oo&imwrv yvr^y \~mmz 
[0197] ( 2 ) ^-isftwmi&m-mii 

[0 198] (3) 



r'jyMifote^oafe^ (D t ) fc, <?a£r'j 

ybmo«¥«i<oafeJS (D s ) i:C0M(D s -D t ) 

ST ( 15*0, 10RH) kL> 7 , U>'h*-l«li2tk 
/20sec. t Ltz. 

[0199] (4) boa* 
waits jaTomBSiistca-^ v vcsmb l*: . 

[0 2 00] (WIS*) 

VV7 1 : (««2ffliaT/l 0 OH) 

7^2 : Aff OS3-5I1/1 OOfll) 
7^3 : ^ii ($3*6~1 01/1001) 
7>?4 : (fcflll lfULh/10 01) 

[020 1 ] fM8SftSr*2fc^-. 

[0 20 2] («SM2M7) SBt«2~70attll 
<t$c B 7^ G £ ffifflf h fcWi . RSfc^J UH«KL 

Ktt h^- 2~7 srfflv vcsa*« 1 1 nauc uwij 

[0 20 3] (JtlfcffllJSlO) ttMWftffllJbSl 

OOBStt&tt&aftS j *ffiv*&iawi, mswi 

[0204] 
[*2] 
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[0205] mmWk<?>W& : 
mm L . »c0yc*fc:** LEtSTcJIW)**** 1 0.5% 

i. o~i. is*«wty-^»Mta^L. 

[0 2 06] 7hM?)pH£pH77^1 0 (flRlfp 
H9) fcttftUflrtffc. SESU&lfcSii** 8 07^9 0 

[0207] U y-miz^coT^A 'J 

m&t£-&mm*mi.wk. -m<op h 6 

10 (W£lfpH8) fclOStT, 2S»*iK*ii»'Sr* t 



[0208] »&ftfcttttI8fl^AAtf>«7C*i: $r>f X 

[0209] <«JtW9~l 3) *r4W.V-?<rMM 
flMl*«a<o«ftU:ft *3 ferial 0 Xolz 

&tiM&BB~FF 

[0210] (JtKSRJSffll 1 ) «SM8T^I8V- 
ri:^SWn v ^-3?JPL'5rv^MiMJt^J8 B«£L-C 

[0211] (ibKKitW 1 2 ) ifciKMitM 
ft^^tttOMbKl 0 08K=*tLT. 0. 7^?)^ 
K8S^-#:$-^.V^xyU5^-9--T'^LS3 fcjjrf J: o 

[0212] ( jttBKttffii 13) m Ky-^wasao 
flMi4si«<?5aani*sr*3 tcs^-a o <t o c 

SEifcBWMi . KJftW 8 i: FMMc LTft 3 Kijrf 
[02 13] 
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[0 2 14] bi—COWimi I : 

(mw\&) 

Jt=7 0 : 30, Mw=287?. Tg=59*C) 10 
OSC 

CI. 



• wmm 8 comfemttm? a a 9 5 m 

■ Tia^-C'^$ix^»ft^«14$iJWJ 2gp 

[02 15] 

[*F6] 



(OV- N = N 





C-N — /O) 



NH« 



e 



• T9 VfUm^&7'vfU>-3iJ-ls>2im-£fa7 y? 
X(jf£011. OmgKOH/g, D S C^UR^t'-? 
1 28°C, lfky^t$6ll%) 3gff 
[0216] ±ie>g^2r . 1 4 O'CtCjn^Six^ ~fi 

£LT. ftfiW&S (D 4 ) 6. 8^ra, ttST^ft 
g(Dj ) 5. 3 7jt/m, ftfil 2. 7 ;u miJlhO&tt 



h 1— fi^O^-W* 19.7 %^ft^«14H1x h - t- 

[0217] ^8&tt b^— t£F 1 0 OgBi: . 

II, v U - yjf 4 /Was £*t-? tzU 

*tti^'J*«»* (BET300m* /g) 1. 2gff 

)VMm.=? (T^JSflO. 05/xm) 0. OSgteSr's 

[0218] (BtBLKSi) *^;yms— y-t-A 

/iJy^-Laser shot 430£(8ft/ 
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7*o-fex^- h y -y x^fflv^rWTo^r&t-r'j > h T 

•y ^rtTht-^-Jt^ -y ty^Sfti. CI fc OffilB 

• TD-b^-h'J »i/*Cht- £ 1 0 0 gim~tZ>. 

• 1 OtUatro-bX^-hU-yi/SrjSt Ltz (7Dt 

fcff ? i^trn-fe^*- h U -y 2 SScMi"S . 
[0219] 650 Vt* 0 . 

KISffltSrRJgU 3£S^W 7X(f = 180OHz, V 
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